The effect of osmotic stress on the metaphase II spindle of human oocytes, and the relevance to cryopreservation.
Knowing osmotic tolerance limits is important in the design of optimal cryopreservation procedures for cells. Mature human oocytes were exposed to anisosmotic sucrose solutions at concentrations of 35, 75, 150, 600, 1200, or 2400 (+/-5) milliosmolal (mOsm) at 37 degrees C. A control treatment at 290 mOsm was also utilized. Oocytes were randomly allocated to each experimental treatment. After the treatment, the oocytes were cultured for 1 h, then fixed in cold methanol. Immunocytochemical staining and fluorescence microscopy were used to assess the morphology of the metaphase II (MII) spindle. Logistic regression was used to determine if media osmolality had a significant effect on spindle structure. Osmolality was a significant predictor of spindle morphology. Hyposmotic effects at 35, 75, and 150 mOsm resulted in 100, 67, and 56% of oocytes having abnormal spindles, respectively. Hyperosmotic effects at 600, 1200, and 2400 mOsm resulted in 44, 44, and 100% of the spindles with abnormal structure, respectively. Anisosmotic conditions lead to disruption of the MII spindle in human oocytes. Applying this fundamental knowledge to human oocyte cryopreservation should result in increased numbers of cells maintaining viability.